1/1 s<— V 



INTERNATIONALE ANMELDUNG VE^FFENTLIOfT NACH DEM VERTRAO OBER DIE 
INTERNATIONALE ZUSAMMENARBEJT AUF DEM GEBIET DES P ATENTWES ENS (PCQ 



(51) Intcrattorjale I 

hoim a/io, C25B mo 



Al 



(4*) Intenurtionaka 

V« 



WO 96^3073 



2. Mii 1996 (02.05.96) 



(21) 
(22) 



(30) Priontfitodatea: 
P 44 $7 492.5 
P44 47 !Mk2 



PCT7EP95/O3907 
i: 4. October 1995(04.10.93) 



2a Oktober 1994 (20.10.94) 
29. December 1994 (29.12,94) 



DE 
DE 



(71) 



(fiir aJU BtltUtWUutgiSt&tun aulscr US)i 
HOBCHST AKTIENGESELLSCHAFT [DE/DE|; 
Brtliungatrassc. 50, D-6S929 Frankfurt am Main <DE). 



(72) Brfinder; and 

(75) ErlndetyAiunelder (nur far US)t MERTGSDORF, Pe- 
tri [DE/DE]; Babnstnwe 66. D-55128 Mains (DE). 
SCHNELLER, Arnold (D&DEJ; Aubachstrasse 9a, 
D-55126 Mainz (DE). WAGENER. Refnhard [DETO E); 
Kapellenstruse 30, D-65439 F10rthenn (DE). WTTTELER. 
Helmut (DE/DE]; Jonanneaallee 12. D- 65929 Frankfurt 
(DE). 



(81) P-tfimtmny*— fen* CA. IP, KR. US, europabche* Patent 
(AT, BE. CH. DE. DK. ES, FR, OB 4 OR. IE. IT* LU, MC. 
NU PT. SE). 



VaHHfienUidbl 

WW (fUtrnatlo*aUm Recktrckcnbtrichs. 

Vcr AblaHfdtrjIir Andtrkn&n dtr Atuprticht zupthssenen 

Frist Vcr&Jfcrtilichwig wird wtederMt falls Aiukrwi&* 
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(54) 



(57) Abtfmct 



METALLISERTE kationenaustauscher-membr an 



The present invention concerns a membrane-electrode composite comprising a membrane containing a polymer cation exchanger with 
carbaxylic. phosphonic or suiphonic acid groups the polymer cation exchanger being soluble in a solvent; metal* in finely divided form, 
which catalyse the production of water from and Ou are deposited on at least one side of the membrane. Hie metal-coated part of the 
membrane is porous but has no closed pores, and me metal can also be present m tbe pores. 

Die vodiegende Erfindung betrifft einen Memhran^Elektioa^-Veitnind umfsssend eine Membran, die einen polymeren Katkmenaus- 
tauscher mit Carbons&ure*. Phoephonsauie- Oder SulforisSuregtuppen enthtflt, der in einem LoaungsmNte) Ibslich 1st, und auf der raindestens 
auf einer Seite in fcin verteiltoi Form Metalle auf$ebrachl sind. die die Bildun$ von Wasser aus Hj und Oi katalysieren. Der mit Me tail 
bedeck te Tell der Mem bran 1st parte, enthSli jedoen Iteane geschlossenen Poren, end das Me tall kann such In den Poren voriiegen. 
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( 2 ) 10-507574 

C ft ft m * © $55 Ei ] 

& £fe T & 0 , & m <D 'J> U < t b ft m ± IZ \$ . H,chO,^^0*©^fi6*««6-r-5 

ft » n . 

m #m i ia*s©igt/^®igft#**. 
3. n e ft tt * m ** . e&T&*«#^2K*<&ifc/m«*fttttt. 

[ A r 1 Y ] ( 5£ * , Ar'S:r;Ar t ^l^i;^X«^^^z:'|ffiTU~U>gT^O, 

xiiR*xtt**-c*o, * b x Y H * ;u # ;w g , x ;u * * F a x x ^ * 
~ ;P g T & 3 ) <o¥ffi*^tr»*«i3B«<oi«/«««^#». 

5. tt IB * »J T — # , ^Ar 5 -C(CH,):-, Ar 1 -C(CF S ) : -, A r J - C 
~ ( y x - ) r-T^$n^>z:-|ffiC0S^^XHAr , -^^D^^5>l/>^X«Ar 
1 - 7 ;W * U > « < SC + ; Ar'ttSfK^fiTfcS) *>^trflf#3l4fEi£tf>M/ 
* « « ft # » - 

6. X^X-y&mttftOtfiJ*? — tfi % Zi© N , N ' ~ □ ^ U 7 h i y < 5 

/ * « « ft » » - 

7. # ijT-OilJtt'WAr'SRtfAr'l^, 7x-U>ST^0> 1 , 
4 - 7iZl/>St«5S!*S4B*0|i/iHlft#ft. 

8. «rfBBt<o-r^->xaiss^, o . 2 - 3 a g ;i/ H'/gT*5k*s 1 

9. ^t>$»IJ^(OXJU>il^, * 'J !) A s , ;u tf V o a m. , ir > V 



( 3 ) 10- 5 0 7 5 

10. *3r E # U ^ - # . X;P*>fc*f*#'JX-f^irh>, # 'J X JU * > 
©v>rn**-:3K:E«©Bt/««!i**r». 

i i. ®L®m>m&mm$LT*. mm&m ^ m zx * mmm<Dmm\zMLxmm 

l 3. N E K » » a* , 7-t>It*U^ftn*'J7-io|»||it«i:*ft 

< #aE-rsa!F#5i i ib m <d m / m mm & *t » . 

14. 7 ^ t > S ^ t l t i^n^ * 'J 7 - ^ , #^Dh>ttjSfti8*l:PI«l 

ci>r»ttT**«i#JHi 3 etoa/ta«««H. 

is. «scitffi$n«eft«Roi«(. iii i cm^fc o o . ooi - 

i6. * )i x > m m . *x^>fisix»^j^>8i*^trti#'j-7-*5 1 

[Ar'Y] ( « « , Ar'&tf Ar'li, *;U*>RSfccfcoT^fc<<!:fc«a>W 

l;i«$tiT^5ID^x(iS^5rio7 l J-^>Stfe0, x K # x St 
ft t * o , ^ bTYii*^#:jn, x ^ k s x n x - ;n t * s ) 
<d m & * $ tr , 
h , p tc l.o^^oiTcflff Kr a.-r * x a * 

1 7. ^yDh>ftittSBCpJSttt*0, [ A r ' X ] R [Ar'Y 
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( 5£ + . Xtt8*Xtt**T*0. Y » * ;P # - )V S , X^* + -> Hitxnx^ 
**tlTlr>*Hi:*»Xim«t5=«07 l J-l/>»T**) ©l&^t^ti^ 

#^nrc^7LM^®^W-r^>^flI<£, * 'J O A 4 , ;U tf ✓ * A « , t •) A I 
, XteT>^~^A&07kj£i&Ta!l3gL, R#»£^fc< U*A 
i£ > Jl/ e ^ ^7 A IS , t y ^ A I , Xli/V^^^AS^t^lb^t^Ii, 

»R<B4>ft<£*>fi-«±£, H.PlCI.SK-CUibT, G> * ffi ± , ^ ^ 

i£ £ & # u , e is <& ;g ® ± k , Lo^Dt*f»-r*a*©***3^»tic*n 

18. ^yPh>ftH4^iCpJj§tt^0, £ ^ 5£ [ A r 1 X ] & [ A r J Y 

] < 5* * , xttK#xn«jetT?*o, y » * ;w # ~ ;u m , x ;w * * ^> f * x tt x 

^ JH T ^ D , Ar'Rtf Ar'«, * U £ A tfc , JHfy^Al, ir > ^ A & X 

£ It # 31 3 «B«0«/««a^#«feHJBf**«. 

19. h>14H4^i(:pJ^fC^0, B. t> 5£ [ A r 1 X ] R [ A r 1 Y 
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* b t y \* * )\, # - )v m s xj^ + y fixiujuzjut^) O ¥fi £ ^ 

^fi^U7-(0i$, H,PICI,*«T«llt*lS, 

tt<ctf:J:9T»*iilcftfl/T^*H,p tci ( colBi^@£&#T£Xfg 

ftI64*«llll©*&<t , fc»H"«l±lcftft*J:5fc:, ^nay^^^-h-r 

& * tr * # 31 3 GloR/l«l»«H«Hlti»S. 

2 0. h>ttSttS*l:HI8tt1f*0, [ A r 1 X ] R XS [ A r 1 Y 

] ( 5* * , Ar'Rrf Ar'«, # ^ # > B * , * X * > & « , XJl/*>K3SXttX 

<07U-U>£T<fc9, XttK*Xtt«(tT*0, * U T Y * )V # - ;|/ g , X 

£f£/B£ti-3X*i, 

£ tr St # 31 l Et.©«/ti*S#»*BiST5*S. 

2 2. 5£ [Ar 3 X] Rtf [ A r 4 Y ] < j£ + , Ar'&^Ar'IJ, '> ft < <h t> ^ < 
H:*CKi*«4Ift$n5»*« 1 6. 1 9 X 2 0 <DHf n^-^'tiaio 



( 6 ) 



fti&W- 10-507574 



z> m *m 2 2 ft « co * m . 

2 4. KBBitojgzx^^Xt^SijT-lgBfe, # * ;u # > <t # u t - * 

^ tf it # Ji 2 2H2^CD^^c 



2 5. ffl^^n*WaBfgr:^;l,sr;><|:#ijT-©fc«6O**«^7KTft0, Hf 
aft6tf;itt#?Dh>tt8KtOiftftt*5^, X « IB Us m 7 )V 3 - )V T 
^ § If ^c^ 1 6 , 17. 20Xli22O^fn^-Ol:EtO*a. 

2 6. 8KCJ:?tilR0Xje&||»ncR*$t^ft, ift*ffl^fii£^iii£lil 
iztt L X m m L , ^ i: i I ^ . R»<0fcfc<BS«<hE*nttT<&*a*, II o » » 

Tli5*?L»«IS!Ht*Bf*ai 6, 17, 2 0XH2 2!E«0*ffi. 

2 7. ttGK€«ftttt;:«ft;£ii:SigflKtf. »»^JiT?taiW^»mttK*&4 
tr»#5 1 6 . 17, 2 0X(i2 2Kt©*ft. 

2 8. mifS^mi4^^$:, «»«»Rtf«»»K:*V5T31fTr*«*flS*K«: 
€*«-r*^JRi:*fC^Jta-r*«f#^2 6 X I* 2 7 f S 3Hc O # & . 

2 9. «ftflS 4# . jKftfttt&tfmJKflTK:**?*. & / ^ 
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* «a ■ k: * n T , a « , « a « a & » , «5»««iTiifT-r3E*<0fc 

ftOSK t l TjSi^ (Ullmann's Encyclopedia of Industrial Chemistry, 5t 

h Ed., vol. a 1 2 , p. 79) . ^<D&ffi±{zm^&m&m*%T%7ub>&&mte 

. (electrolysis cells) fc: iJ H T • « A fcffl^ 

T # £ . IC»^:^jR<o^«:^r. *«<OiB^»Xtt^^s R ^ k I X It 

X IS « m 1 1 3 7 1 2 7*t?l4, H?L**t*#4IJ»#, «itf^ 
y ^^l7C«t*l:*lBSn, 3fcfc*afc&7C«Jttfc&JR. M *. « * flS 

, *t:fifE*»«>5ffliic^$ ns. b ^ b tji tfi , ± i a l ft & a n x & # « 

B * T ; a x i $ tl fc B^I f ^ 5 8 - 1 7 6 2 2 2 # T « , XJU*>^S£^tf 
£ *l , ^tC^CD^j^lt^^^>, «*tfH,PtCI,fc4rtT«fc*jfc©*tt-C» 

as'**, *f*>«»«ft4«nfct**tt* J n**riTu*. iti ib n in # t » 
& t* , gg ± fc ta ft 3t b & ^ & , *<D£%&m&Mf&2tiz>. z <d & mm !k\z . 



( 8 ) 1 0 - 5 0 7 5 

to o * m t t* , a 5c » « , »-*3»»6-f*>ssiiii«rt*aoTi(6«i/, * © 

R o R » « ^ , ^r:^^o^^-9-^DD^^i?^^ch^^UTi30, ^ © *g , 
e^*«Mia»BI*ffi±fC#»-r* (R.Liu, W.H.Her, P.S.Fedkiw, J.Electroch- 
etn S o c . 1 3 9, 15-23(1992)) . C © » ft fi . )5: 0 * i r * * O * ft ft f , £1 ft 

n ft ^ * I # , i©J;0jSl8l:fillT^*»Tfe4^l/Tl*5itOIft5 
S Hf j&t $> £ . «5cfcJ;oT£ift$ns&«<D£<o«*M*, + 
^t^fttU^Ot, fflSftfetttlSttS^Sfttr*. L fc 3^ o T , K 
»«»©«(BfcMUT»*L^»»€#Ta»WO*fc«»bftU. Jg£ 3t ® ± Jc 
fi^SfilfSCtOlStttt, E.A.Ticianelli, C.R.Derouin and S.Sriniva- 
san ( J.eiectroanal.Chei. 251, 275-295 (1988) ) ICioTUtC^^tlT^?) 

o 

± §a m $j -e > >«»*ott»ii, < * > i£ ^ , is * « ;* ;i/ * > r » 

fC # U T ^ IK \Z (laterally) »^$nT^SI»*ft«*i«*ft*#>JV 

r ;v * u tc » -r s ) « * 

ft T (i ft l> . MtlT. 

^ i 1 ^ i i i: ^ ^ t ll 

til 7 5mA/cra l -C&^£; 

dFL M £ £ n 3 . C <D m 
\t M » ffl l> . 3! (c , % 



- & t* . cn&©#U7-©*ttt ( 0*i x \t £ m r t* 

HfcfNtttttiJH&SBfllO 574 7 9 1 § tf li , X 

en**JR<bR<0«ft«ffitt7 0 0 m V T & 0 > « ffi « ft 
&S4fi*tfJIP?^P!Sg4 24 1 1 5 O^tH, il^tt 
«»«tt#?L»T*«. 1 ^ f: «t o T ^ 

£ ft * © t , *4a*l|jSlt€STi:^r*&^:t 
JS SJ £ ffl ^ * £ , ««oJt«M«l«c»#Lft^*ll!»?L 
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iifT-r^^eT&So = *s # ^ , * * k , «iitatfjB»*x^*r*, m a? 

I / .l 1 ^ ^ ^ 14 l: 43 ^ § ^ < > h T ^ (F.P.F. van Berkel, F.H. van Heu- 
veln, J. P. P. Hui jsmans, Solid State Ionics 72, 2 4 0 - 2 4 7 ( 1 9 9 4 ) ) „ M » 

* SB m , Bf * « i Eloi/li**8»i:J:oT:n6oiBftl«t5 
. I l: ^ I ^ H ^ It ir# 312 - 1 5 C *5 ^ T I i $ tl T . 

n s « , S & , £:tf£&i£0&Jg < ;p 5r ~ A , D A , ^ v ^ A , * x 

£ £ A , -f 'Jyn) . 2& * , 3 A ;W h , - y M . * 

* > £ & # ( K T , *ft>$i#'jT-<i:l^^) £ # tT lg£ £ ^ * , 
[Ar'X] Sr/ [Ar'Y] 
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\tmn t & o , r & y « * )V # - ;u S , h*ixiu;u-;nti&5 
) T*a*i**ffl:££tr. # ij 7 - fi . [ a r 1 x ] T 3e $ n s # 

ti: 

[ a r 1 y ] T«£n£#&t>*r-r<5. 

7U-^>SAr l &0:Ar , «-i(Ogfif{it^O, «A«7x-U>», 
t: 7 x - U > g * t7f^>lX«7>X'JU> (anihrylene) g T & 3 o A r ' 
& A r 1 , »*U<tt7x^iU>»r*0, K 1 , 4-7x~U>gT&£ 

. w * b n # y v - at , »f i-f;^ h >, 0*j t a; 

t-O-Ar-O-Ar-CO-Ar-] ( I ) & Zfi 

[-O-Ar-O-Ar-CO-Ar-CO-Ar] (II) 

t&o, x - ^ ;i/ x ;u * > , « T « 

[-O-Ar-SOt-Ar-] (III) Ik Z$ 

[-0-Ar-SOt-Ar-0-Ar-C(CHi),-Ar-] (IV) 
( it t£ . Ar(i7i^l/>Tft*) 1? & * . 
* [Ar'Xl R ' [ A r 1 Y ] <D # (fc fc: jta A T , K tf »J V - tt , ^Ar'-C(C 
H , ) , - , Ar s -C(CF,):-, A r 3 — C — ( 7 x ^ ) , - T i $ tl ^ r i O S 
^X^Ar 3 ~->^D^^^l/>^X^Ar l -7;V^W>^ < 5£ * , A r 1 tt — flfi <D 

* « «.¥ ft T & * ) 5. 

#*9iicL&a«-3Tffli*&n*a6 [ a r 1 x ] sr; [ a r ! y ] **trx;u*>ft 

# u 7 - © t> o c , x ^ * > fb # u r u - ;p * x - ^ & tc * u 7 x n u 



T^£*l£-<fiffi<Z)N, N ' - t! D / "J 7 h 8 (pyromeilitic acid) £ . T 5£ 
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0 




N— 




H 



•>- 



«' © « ifi X K 5 # rt> S (8fc*H«F»ttJ«^9IJSO 0 0 8 8954»;R*Nttft 
ffi^^F^^O 575 807^;^@#f^m^^^^4 242 6 9 2 *t ; R . N - 
olte, K.Ledjeff, M.Bauer, R.Muhlhaupt, J. Membrane Sci. 83, 211-220 (199 
3) ; B . C . Johnson^ I; <fc § , J. Polym. Sci. Polym. Chem. Ed. , 22, 721-737 
; A.Noshay, L.M.Robeson, J. Appl. Polym. Sci. 20, 1885-1903 (1976) , C-o 
mprehensive Polymer Science 5,6 (1989) , M.B.Gieselmann, J.R.Reynolds, M 
acromolecules 26, 5633-5642 (1993) ; Houben-fleyl 9 (1955) ) „ 

Ctl&©XJl/*>ft#ij7-i^SHt(Dl^«, X \$ 7s )V * > it # U V - t 

M tc , *»^fc:bfc^'5*5 1 5r>X»IR*«ifi , rso«Cjg-rs> a ^ # > « » 
, *7*>l*Xttx;i<*>B«*4tt#UT-*ft>S!-»tt»tt, » §1 to 
il/T*llt(:iSO^nsnti^»i«IHS 4 2 4 1 1 5 0 f l: i$ ^ t K 

b * n t ^ 5 , 

CD - C> <£> g| (D pf* fcij £ , H,PlCl,Ofc«)(Z)l7C»l»ttt?jail, * lC ^ Q g| ® £ 
, tt<:itJ;oT«*l/T^*15ca*l»SbTiSi6, ^ © 8 ft H i P t C 1 « 
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00 1 - 2mgT*5^^T^^. ^^I^I^S^^n^I^, ^i^^Jft 
>£&tt^&?££*¥3£J$# (level substrate) ± lc £ > ^iC^^^-Br^d 

^^<b^n^^o^^■>^^^M^i,^MF^t<^ilg^^:^9H , o . 2 - 3 

RStl«. KflSOMli. RMNIlPtlil^llMO 501 425^,^0 60 
4 882^&tffg0 604 883§TMS*nT^5. fitl^li, *ffi*I 

^ ^ # SiJ O 1 i TMt ^ n 5 o £ <7) § ft tf> # K , Jf l?I3l:, R£»«*fflHT 

li» RWttffllilfiHffO 6 0 4 8 8 2^^»fc5l0»JtlT*W«il:«O^ 

tf 5? ^ f ;p * ^ A 7 5 H , y * ^ ;u 7, ;u * * F , V * 7 ;u 7 -fe b 7 ^ b* X « N 
-^fjufp'j h>t*s. # » » fct . » * u < » , * x fct » i» « 7 ;u n - ;u , 

k « ft « , »iaasffl^f Kfr^nsoT, « a « 7L tt * $ n /j: ^ . 

^7LS^®®«, 1 - 1 0 0 m m , ^ l: 3 0 - SOMmOJP^Sr^L, 3e 
C £ g 0 . 1/xm - 10Mm$tfS«?L*#t5. «©4fli, »*Ktt 
70 - 700Mm-e&'5o 

^ffiMs^^^fe$^^»^<ht)T^^, -r & t> t> , s r * «o ic , ^7L^^®$r^-r 

£ <fc o \Z , H,PtCI,©fc*©lS)Kft*«±ICff»*t*;:i:««-C*5. 
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^^jtt^:^tts, c <d » » co * k i* > >AXSB^*cti«:^#Te 
a . b ^ b *t e , $ ^ i; , tt^^ftRtt. ::riiB^«:t^T*4, & 
m<t<o & * n s e « , & « ft tc 

H t ptci,*» (SKii, fu ^ « * , r ;w n — ^ , i - f Ji/ t * o , $ s ft o 

. 05% - 5%, ^(10. 5% - 1 % T & * ) C^^^lC^ot, £ T ^ 

H,pici,ofc*i:fflU6n*isj|i»ff*©Stt, « « h ? a , 

I ft 1 I t h U O A , ft £i (I I) & tf&BhF75?>T**. £ fc , *£ g£ 

> ^ ^ A 7 Jl' t t H > jKSMtflSfRU^tfA, *^{fcUf^A7J^^^A, fc H 
7^>, *^7^>l(H,PO,)S»t«)7^*'J4Ij|, S^*X*>I (H 
, P O , ) Rtf*<07JI/;&iJ&«*&ffl^SC£t>T#*. H.PICI.-CHll/fc 

&<B«£»^^Sifc4MCg*-rsft;bDK:, H,PtCl,RtX^O*t[&, 1 2 

Ot: - 2 0 0 t:T7Ki§|C0^T^I^c!:l7ct5Cit)t^§ e M tc #J , ff 
£ L < , #J * > ««7^3-^XttI-f^©«fc5&**tlX ~ 3 0 

»oi«?#«el;»i:, lit h'jn i o , y^mitmrni-h 

u * a (^^;-j^5%i^) , & ft ® (i i) (x*/-;i/*5%ig&) r 

t H5i;> (?K t 1 0 % IS) # » tr» 5 ft * . *7ca©«d»*JBHS2: 
tt)T?f s. w « , T 5£ 

2 S n 1 ' + P t 4 ' — 2 S n 4 4 + PI 8 
fcbfc#oT**3ft*lB'(I I ) » , T * 

S n 4 * + Sn° — 2 S n 1 ' 
I: I ^ ^ T , SnC &fi^£^jtoT3;s<htc£oT?f££ 



( 14 ) 

* > $ & # u v-coBlfcaajl-r* c t t * 



10-507574 

* i& & , « A « * * , 



If m £ n , L ft tfi o T , * U »> A , ^f'vn, t^^A 
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